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ABSTRACT 


Jaundice is a disease that your friends diagnose. Know safety. No infection. The liver is the largest internal organ in the body. Here, there and everywhere the Hepatitis 


B Virus (HBV) is present. 


It is present at high levels in many different body fluids.Hepatitis has been a major plague of mankind. The clinical signs of HBV vary widely. Most cases are 
asymptomatic. However, sometimes fever, loss of appitite, abdominal discomfort, nausea, fatigue and other symptoms gradually appear. 


Hepatitis B can cause mild illness lasting a few weeks, or it can lead to a serious, lifelong illness. The virus infects hepatic cells and causes liver tissue degeneration and 
release of liver associated enzymes (transaminases) into blood stream. This is followed by jaundice, accumulation of bilurubin (A black down product of hemoglobin) 


in skin and other tissues with resulting yellow appearance 
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INTRODUCTION: 
Hepatitis was elevated to a higher priority with a goal of eliminating viral hepati- 
tis as a public health threat by 2030. 


The goal of the WHO is to achieve a 90% reduction in the incidence of chronic 
hepatitis B (CHB) and C infection by 2030.(1) 


Chronic HBV infection is a major cause of liver cirrhosis and hepatocellular car- 
cinoma (HCC) (2). Although universal hepatitis B virus (HBV) vaccination has 
been successfully applied worldwide and effective drugs for a long-term sup- 
pression of HBV have been extensively applied, chronic HBV infection remains 
a serious health problem in most countries because of the large number of sub- 
jects with chronic HBV infection living in most of the nations. Two billion peo- 
ple worldwide had contact with HBV,and nearly 240 million people had chroni- 
cally HBV infected. (3) 


While for individuals with HBV infection hepatitis B surface antigen (HBsAg) 
positive] there are well-standardized clinical and therapeutic strategies. In occult 
HBV infection patients (HBsAg-negative, anti-HBc negative and HBV-DNA 
positive) these strategies are not so well defined. (4) HBV reactivation, a phe- 
nomenon characterized by increased HBV-DNA serum values of about | log or 
by HBV DNA turning positive if previously undetectable in serum, mostly 
occurs in a context of temporary or permanent immunosuppressant. HBV reacti- 
vation in patients with occult HBV infection may also determine the reappear- 
ance of HBsAg in serum, possibly associated with an acute hepatic exacerbation 
characterized by an elevation in liver enzymes above the normal values and sel- 
dom by increased bilirubin levels. (5) 


Some countries implemented universal infant vaccination strategies soon after 
the vaccine was developed in 1981.(6) 


In 1997 infant vaccination coverage was highest in the Eastern Mediterranean 
(35%), Americas(28%), and Europe (23%) (7) 


Appropriate donor selection and highly sensitive laboratory blood screening pro- 
cedures for major transfusion-transmitted viral infections (HBV, HCV, and HIV) 
are two main measures to prevent transfusion of infected blood. Despite these 
methods, there is still a residual risk of entering infected donations to the blood 
supply. The greatest portion of the residual risk were due to donating blood in the 
infectious window period, the time between infections and detectability by 
screening tests. Elimination of these risks is essential to monitor and improve 
blood supply. In the past two decades, various mathematical models have been 
developed to calculate the residual risk. One of the most accepted models is that 
of the retrovirus donor study of US window period model, that has been used to 
estimate window period donation risk since early 1990 in the US, and now been 


applied successfully worldwide. (8) 


Chronic hepatitis B is highly prevalent in China and the prevalence of hepatitis B 
virus infection is the highest ofall countries globally. The prevalence of HBV sur- 
face antigen (HBsAg) positively in China was 8.8% in 1979, 9.8%,in 1992,and 
7.2% in 2006 (9) 


Several studies have reported the HBV infection reduced the risk of CRLM 
(Colo-Rectal Liver Metastases) (10) 


Chronic hepatitis B (CHB), an adolescent viral infection, progress over decades 
to cirrhosis, liver failure,hepato cellular carcinoma and premature death (11) 


In the USA, about 1800 death certificates annually list Hepatitis, as an outstand- 
ing or contributing cause of death.(12) 


Manos et al. found that only 48% of the deaths that were identified HBV with 
chronic liver disease. Adults are known to have a high prevalence of CHB infec- 
tions-including foreign-born Asian-Pacific islanders.(13) 


Racial and ethnic minorities and adults diagnosed with sexually transmitted 
infections are often not screened for HBV as recommended.(14) 

0.7% prevalence of HCV infection was observed among medicine and health 
science students of Wollo University, Northeast Ethiopia.(15) 


Current treatments are limited to nucleotide analogs, which are direct-acting 
antivirals that block DNA synthesis, and interferon-a. Interferon-a produces its 
antiviral effects by several mechanisms.(16) 


Non-viral causes such as toxins, drugs, autoimmune diseases, infections with 
bacteria, as well as parasites, can also lead to hepatitis.(17) 


HBV is a partially double-stranded DNA virus that belongs to the 
Hepadnaviridae family, in the Orthohepadna virus genus. It is the causative agent 
of hepatitis B infection, resulting in both acute and chronic hepatitis infections. 
Chronic HBV infection can progress to hepatocellular carcinoma (HCC) and 
liver cirrhosis and subsequently leads to death. Therefore, it is considered a life- 
threatening virus worldwide, leading to significant rates of mortality. (18) 


Chronic hepatitis B can cause liver cirrhosis and hepatocellular carcinoma and is 
responsible for more than 0.5—1.0 million deaths per year.Chronic HBV infec- 
tion (CHBVI) and viral clearance are influenced by multiple genetic and envi- 
ronmental factors, including viral and host factors.(19) 


Several loci, located in human leukocyte antigen-C (HLA-C) 9, HLA-DP10, 
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HLA-DQ11, HLA-DOA, complement factor B (CFB), NOTCH412, 
euchromatic histone lysine methyltransferase 2 (EHMT2), transcription factor 
19 (TCF19)13, and two non-HLA loci, CD4012 and ubiquitin-conjugating 
enzyme E2 L3 (UBE2L3), have been reported to be significantly associated with 
HBV-related diseases.(20) 


HISTORY: 
The hepatitis B virus has infected humans since at least the Bronze Age. (21) 


It was also found that some ancient hepatitis viral strains still infect humans, 
while other became extinct.(22) 


A mummified child in the Basilica, found that the virus was closely related to 
modern variants. (23) 


A significant increase of HBV in the population was noted within the last 5,000 
years.(24) 


The human hepatitis virus originated from Chimpanzee, gorilla, orangutan, and 
gibbons species. (25) 


The ancestral virus originated in Asia and spread to Greenland and then spread 
westward within the last 400 years.(26) 


It was also found that some ancient hepatitis viral strains still infect humans, 
while other became extinct.(27) 


Now much vaccine is produced using recombinant yeast cells containing the 
gene for the protein. (28) 


One of the largest out breaks of HBV infections in Europe occurred in London 
1998.A patient went to an alternative clinic and was treated with a technique 
called auto hemotherapy.This involved mixing a small sample of the patients 
blood with a saline,then injecting the blood and saline mixture into her buttocks 
or acupuncture points.She subsequently developed acute Hepatitis B and public 
health doctors were contacted and an investigation started having identified the 
practices in the clinic that could have resulted in her becoming jaundiced.(29) 


MAJOR ADVANCES IN DISCOVERIES: 
1. In 1957, interferon discovered. 


2. In1990-PMEA, Anti hepatitis-B and anti-HIV activity discovered 

3. 1991-Interferon 2b approved for HBV 

4. 1998-Entecavir, anti-HBV activity discovered 

5. 1998-Lamivudine (3TC) approved as a first nucleoside analog for HBV 
6. 2001-Telbuvudine anti-HBV activity discovered 

7. 2002-Adefovir dipivoxil (PMEA) prodrug appeared for HBV 

8. 2005-Entecavir and Peg interferon-alpha 2a approved for HBV 

9. 2006-Telbuivudin approved for HBV 

10. 2008-Tenofovir approved for HBV 

11. 2010- Lamivudine patent expressed in Europe. 


Although HB c Ag antigen is also present, antibody against it invariably occurs 
and prevents its detection.(30) 


In the past decade significant advances have been made in treatment of 
HBV.Numerous agents which induce viral suppression effectionately slow the 
progression of liver disease. However not all those chronically infected therapy 
and is necessary to delineate strategies for both diagnosis and control reevalua- 
tion so as to decide on optimal management of the disease. 


WHERE THE RESEARCH GO NEXT: 

In the past CDC did not recommend pre vaccination screening for health care 
providers.In 2012,the CDC recommended that those at high risk for HBV infec- 
tion.(eg. Those born in endemic regions of the world) under go pre vaccination 
testing for hepatitis B.(31) 


Currently there are markers that can be used, but more work is needed to identify 
how to use these and new markers as end point of successful HBV therapy and 


what markers and drugs will be most benefit at which phase of CHB.(32) 


BIOMARKERS: 
1. HBVinfection 


2. HBsAg-Hepatitis B surface antigen,the envelope. protein consisting of three 
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polypeptides 
3. Ante HBs-Antibody to hepatitis core antigen 


4. HbeAg- antigen associated with the nucleocapsid also found as soluble pro- 
tein in serum. 


5. Ante-Hbe-Antibody to hepatitis Be antigen. 


THE SIGNIFICANT GAP IN RESEARCH: 

Broadly there are two approaches to the prevention of infection with 
HBV.Modification of risk behavior and immunization measures for the former 
include avoiding unprotected sexual contact by the use of condoms and reducing 
needle sharing among injecting drug users through needle exchange 
schemes.Implimentation of sensible infection control policies can reduce the 
risks considerably to health care workers and patients. It is essential that blood for 
transfusion and organ donars for transplantation are screened.(33) 


Mass-vaccination campaigns have resulted in decreases in hepatitis B surface 
antigen seroprevalence.(34) 


Cirrhosis develops at an annual incidence of 8%-10% in patients with HBeAg 
negative chronic hepatitis and 2%-5% in patients with HBcAg positive chronic 
hepatitis. Cirrhosis is the major risk factor for the development of HCC; The 
annual incidence HCC is1% for HBV carriers without cirrhosis and 2%-3% for 
those with cirrhosis. The risk factor for cirrhosis and HCC are similar and include 
high HBV DNA levels HBcAg positivity, older age and male gender.(35) 


Many known HCC-related deaths are miscoded in medical records and/or not 
noted on death certificates.(36) 


DIAGNOSIS OF HBV INFECTION: 
Among patients in ongoing medical care for testing less than half were subse- 
quently tested for hepatitis.(37) 


Patients diagnosed with CHB are unlikely to be followed optimally to detect the 
development of cirrhosis and hepato cellular carcinoma.(38) 


Perinatal transmission of HBV can be prevented effectively if the HBs Ag posi- 
tive mother is identified and if her infant receives appropriate 
immunoprophylaxis. Administration of HBIG and the first dose of HBV vaccine 
with 12 hrs of birth prevents the development of 90 % perinatal infections.(39) 


Gene expressing profiling in liver may be useful for understanding features of dis- 
tinct liver diseases and its study in early to advanced stages of chronic liver dis- 
ease may prove useful guiding disease progression.Proteomics has been 
described as useful biomarker discovery tool and has become increasingly useful 
in the study of liver fibrosis.In addition, it can highlight alterationsorup regula- 
tion of various proteins during different stages of the disease. Thus the new tech- 
niques form useful adjuncts to routine histological assessment of liver biopsy for 
diagnosis and monitoring end points of the disease like fibrosis and 
carcinogenesis (40) 


Laboratory testing during the acute phase reveals elevation in serum 
aminotransferases (ALT and AST) with values up to 1000-2000IU/L. The serum 
bilurubin concentration may be normal in patients with anicteric hepatitis.In 
patients who recover,normalization of serum aminotransferases usevally occurs 
with in one to four months.A persistant elevation of serum ALT for longer than 6 
months indicates a progression to hepatitis.(41) 


DNA polymerase activity,HBV DNAand HBeAg which are representative of 
viraemic stages of Hepatitis B,occur early in the incubation period,shortly after 
the appearance of HBeAg.PCR like HBeAg, HBV DNA also an indicator of viral 
replication and infectivity.Molecdular methods such as DNA hybridization and 
PCR at present used forHBV DNA testing are highly sensitive and quantitative 
HBV DNA level in serum reflects the degree of viral,replication in the liver and 
so helps to assess the progress of patients with chronic hepatitis unsder antiviral 
chemotherapy. 


CURRENT DEBATE: 

The main antigens HBsAg, HBeAg,andHBeAg each induce corresponding anti- 
bodies with exception of HBcAg.All these antigens and antibodies,together with 
viral DNA polymerase,can be detected in blood at various times after infection 
and are referred as biomarkers. HBsAg,is the first marker to appear in blood after 
infection. 


HBsAg is usually detectable 2-6 weeks in clinical and biochemical advance of 
hepatitis and persists throughout the clinlcal course of the disease, HBcAg., 
highlevels of IgM specific anti HBc are frequently detected at the onset of clini- 
cal illness. HBeAg presence denotes high infectivity and its absence along with 
the presence of anti HBe, individuals low activity. HBeAg appears in blood con- 
currently with HBsAg,or serum afterwards. CirculatingHBeAg is an indicator of 
active intra hepatic viral replication and the presence in blood of DNA 
polymerase, HBV DNA and various reflecting high infectivity (42) 
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HBsAg levels are most useful in differentiating whether a patient who is HBeAg 
negative with low HBV DNA is truly in the inactive carrier phase.(43) 


Studies have also shown that continued NA treatment is associated with increas- 
ing rates of HBsAg seroconversion to 40%. (44) 


To obtain the latest national data on hepatitis B in the general population for the 
assessment of hepatitis B prevalence in China, and to promote effective 
policymaking, a systematic review and meta-analysis was performed covering 
the years 2013—2017.(45) 


VACCINES: 

The first vaccine for active immunization, introduced in 1982, was prepared 
from purified non-infectious 22nm spherical HBsAg particles derived from 
plasma of healthy carriers. In 1987, the plasma derived vaccine was a genetically 
engineered vaccine derived from recombinant yeast. 


Current recommendations can be divided into those for pre exposure and post- 

exposure prophylaxis. For pre exposure prophylaxis against Hepatitis B in the set- 
ting of frequent exposure (Health workers exposed to blood, first responder pub- 

lic safety workers, hemodialysis patients, and staff, residents, and staff of custo- 

dial institutions for the developmentally handicapped, injection drug users, 

inmates of long term felicities, persons with multiple sexes partners or who have 

had a sexually transmitted disease, men who have sex with men, persons such as 

hemophiliacs who require long term, high-volume therapy with blood deriva- 

tives, households and sexual contacts of persons with chronic HBV infection, per- 
sons living in or traveling extensively in endemic areas, unvaccinated children 

aged less than 18, etc. The plasma-derived vaccine consists of purified inacti- 

vated HBsAg particles obtained from the plasma of chronic carriers. Now only 

the DNA recombinant vaccine is available. In this, the antigen particles are 

obtained from the yeast Saccharomyces cerevisiae through recombinant DNA 
technology. 


MANY FACES OF HEPATITIS B: 

First 90% of those infected in infancy become carriers,23% infected at 1-3 years 
but only 3% of those infected as University students. Worldwide there about 350 
million carriers of this virus, therefore, with liver cancer causing up to 2 million 
deaths each year, hepatic B virus is second only to tobacco as human carcinogen. 
The mechanism of of carcinogenesis is not clear. Nearly all human cancers show 
show chromosomal integration of the virus but there is a great variation in inte- 
gration site and in the number of copies of the viral genome. Very similar viruses 
infect woodchucks, ground squirrels and pekin ducks. In north west USA 30% of 
woodchucks are carriers and most develop liver cancer in later life. In this host, 
virus infects not only in liver cells but also lymphoid cells in the spleen, periph- 
eral blood and thymus and pancreatic acinar cells and bileduct epithelium.(46) 


MANAGEMENT: 

There is no specific treatment recommended for acute hepatitis B.A high calorie 
diet is desirable. Treatment should be considered for patients with rapid deterio- 
ration of liver function, cirrhosis or complications such as 
acites,hepatoencephalopathy or hemorrhage as well as those who are 
immunosuppressed.For chronic hepatitis B deseases,pegelated or regular inter- 
feron alpha provides benefit in some patients. Lamivudine (3TC),a potent inhibi- 
tor of HIV and other nucleoside analogs as well as certain nucleoside analogs are 
active against hepatitis B. 

Sceening of blood and plasma product donars for HBsAg and anti HBcAg has 
greatly reduced the incidence of HB in recipients.Similarly screening pregnant 
women and treatment of exposed newborns with hepatitis B immunoglobu- 
lin(HBIG),and vaccine have reduced vertical transmission.Safe sexual practices 
and avoidance of needle stick injuries or injection drug use approaches to dimin- 
ishing the risk of hepatitis B infection.Both active prophylaxes and passive pro- 
phylaxis against hepatitis B infection can be accomplished Most preparations of 
ISG contain only moderate levels of anti-HBs;however,specific HBIG with titers 
of hepatitis B antibody is now available.HBIG is prepared from sera of subjects 
who have high titers of antibody toHBsAg butare free of the antigen itself. 


CONCLUSION: 

It has taken several centuries to identify the causes of the epidemic jaundice that 
increased after early attempts to initiate public vaccination programs and with 
the widespread application of blood transfusions from unrelated donors. (47) 


Reactivation of HBV replication has a negative impact on the clinical course of 
patients with hemo-lymphoproliferative malignancies, because of its significant 
morbidity and its potential to induce a worse prognosis or even a fatality. How- 
ever, no shared effective solution has been decided worldwide to date, nor has a 
uniform standard of screening, treatment or prevention been established. Given 
the efficacy of nuclei side analogs against HBV, administered as treatment or pro- 
phylaxis is reported for the patients at risk. All patients should be evaluated for 
serum HBsAg, anti-HBc antibody, HBV DNA and liver enzymes before any 
immunosuppressive therapy are initiated. In recent years, national and interna- 
tional guidelines have recommended HBV screening before starting chemother- 


apy. 


The risk posed by individual treatment regimens should be carefully assessed to 
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establish the need for antiviral prophylaxis or treatment and the duration of anti- 
viral drug administration. For the patients identified as requiring antiviral treat- 
ment or prophylaxis, anti-HBV nucleoside/nucleotide analogs with a high 
genetic barrier to viral resistance is recommended, especially for those at a high 
risk of HBV reactivation and when longterm immunosuppressive treatment is 
planned.(48) 


The outcome of HBV infection is heavily dependent on age. In adults,nearly 2/3 
of new infections are subclinical and about 1/3 lead to icteric hepatitis.At youn- 
ger age the frequency of the disease is lower. Thus,most infections in infants are 
asymptomatic. About 1% of patients with acute hepatitis B develop fulminate 
hepatic failure.(49) 
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